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ABSTRACT

Neuroendocrine tumour of the appendix is a rare neoplasm discovered only incidentally. We hereby
report an occurrence of this tumour in the appendix of a 27 years old female. There was an initial
diagnosis of acute appendicitis based on a few days history of right abdominal quadrant pain,
anorexia, vomiting and low-grade fever. The vermiform appendix obtained after an emergency
appendectomy was large and had a firm yellowish mass, 1.6 cm in diameter. Histology revealed an
appendiceal neuroendocrine tumour that had involved the mucosa, submucosa and part of the

muscularis propria.
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1. INTRODUCTION

Neuroendocrine neoplasms consist of a rare
heterogeneous group of tumours, which arise
from enterochromaffin or enterochromaffin-like
cells, found in tissues of endodermal origin. The
sites of occurrence of this disease include the
bronchial tree in the lungs and gastrointestinal
tract, including the appendix. Appendiceal
neuroendocrine tumours (NETs) are classified
into the classical NETS, tubular and goblet cell
carcinoids [1]. The World Health Organisation
2010 classification divides neuroendocrine
tumours of the appendix into well-differentiated
neuroendocrine neoplasms (grades 1, 2 and 3),
poorly differentiated neuroendocrine neoplasms
and mixed andenoneuroendocrine carcinoma
(MANEC). The criteria for the grading of the well-
differentiated tumours are based on mitotic
counts or Ki-67 labelling index [2]. The case
report below is that of a neuroendocrine
neoplasm of the appendix in a young female
adult, initially thought to be acute appendicitis but
later found to be this rare disease on histological
examination of the specimen.

2. CASE REPORT

A twenty-seven years old female presented at
the Accident and Emergency department of the
Bingham University Teaching Hospital, Jos,
Nigeria, with complaints of right abdominal pain.
There was a few days history of anorexia,
vomiting and low-grade fever. Physical
examination revealed rebound tenderness in the
right lower quadrant of the abdomen prompting
the diagnosis of acute appendicitis. The
appendix was removed through an open
appendectomy.

2.1 Gross Pathology Features

The vermiform appendix, with the mesoappendix
attached, was fixed in 10% formalin. The
appendix was firm, enlarged, and had
hyperaemic blood vessels on the surface. It
measured 5cm in length and 1.8 cm largest
diameter. The cut surface showed an obliterated
lumen, with the substance of the appendix
almost replaced by a circumscribed yellowish
tumour (Fig. 1). The tumour measured 1.6 cm in
diameter and involved most of the length of the
appendix. The tumour was classified as stage
T1b, following the European Neuroendocrine
Tumour Society (ENETS) classification scheme

[3].
2.2 Histopathology

The tissue was processed and stained with
routine  hematoxylin and eosin  stains.
Microscopy showed a circumscribed sheet of
small uniform round cells arranged in small
nests separated by thin connective tissue
stroma (Fig. 2). There was characteristic
retraction of these tumour cell clusters from
the stroma. The cells had scant cytoplasm and
small monotonous nuclei with acidophilic
granules (Fig. 3). Although the muscle wall
was involved, there was no spread to the
surface of the organ. An average of three
mitotic counts per high power field was
obtained. The resection margin was free from
neoplastic cells. The tumour was reported as a
well-differentiated neuroendocrine tumour

grade 2 (intermediate) based on the World
Health Organisation (WHO) 2010 classification
scheme for neuroendocrine neoplasms (NEN)

2].

Fig. 1. Appendiceal Carcinoids: Gross image of appendix cut section showing the formalin
fixed appendix filled with the yellow coloured well-defined tumour mass
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Fig. 2. Neuroendocrine tumour of the Appendix: This shows the irregular nests of small

uniform cells exhibiting retraction from the surrounding stroma. [Hematoxylin and eosin stain,
X 4 objective magnification ]
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Fig. 3. Neuroendocrine tumour of the Appendix: The monotonous cells within these clusters
are characterised by scant cytoplasm, minimal nuclear pleomorphism and coarse chromatin

distribution. [Hematoxylin and eosin stain, x 10 objective magnifi

Since symptoms of carcinoid syndrome were
absent, a simple appendectomy was regarded as
a sufficient treatment. The patient was lost to
follow-up.

3. DISCUSSION
LITERATURE

AND REVIEW OF

Acute appendicitis constitutes a significant
proportion of solid surgical specimens received in

cation ]

the pathology laboratory [4]. There is a wide age
variation in the occurrence of appendicitis but
many studies have pointed to a higher frequency
among young adults. Mean ages of 25 (¥12.3)
years, 25.79 years, and 26.33 (+11.39) years
have been reported previously from different
centres in Nigeria [4,5,6]. The diagnoses
commonly stated on histopathology reports
include normal appendix, acute appendicitis,
acute suppurative appendicitis, and appendix
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with  lymphoid hyperplasia [7]. However,
obstruction of the lumen by impacted faecalith
has been shown in many reports to be the cause
in most surgically removed appendices [2].
Infections, parasitic infestations and tumours,
may present with the classical features of acute
appendicitis [6,8,9]. In addition, a carcinoid
tumour may co-exist with this condition [10].

A Swiss pathologist, Theodor Langhans first
described this tumour in 1867 and Obendorfer
called it “carcinoid” tumour in 1907 [11]. The term
“neuroendocrine neoplasm” (NEN) has now been
widely accepted as the appropriate nomenclature
for this category of neoplasms because these
tumours all have a malignant potential, although
some may be benign [2].

Marshall et al. [12] reviewed 55 cases of
gastrointestinal carcinoids with complete follow-
up and observed that 19 (35%) cases occurred in
the ileum, while 17 cases (31%) occurred in the
appendix.

The National Cancer Institute’s Surveillance,
Epidemiology, and End Results (SEER)
programme database shows appendiceal

neuroendocrine neoplasms to have an incidence
rate of approximately 0.15/100,000/year [13].
The condition is more common within the age
range of 40 to 50 years. They are more common
in females [3].

The tumour in the reported case was about 1.6
cm in diameter, and had obliterated the lumen of
the appendix completely [2]. In the TNM
staging of the WHO 2010 classification of
neuroendocrine neoplasms (NEN), a primary
tumour of more than 1 cm but not more than 2cm
is categorised as T1b [2]. Some authors, in a
review article on endocrine tumours of the
appendix, observed that the size distribution of
carcinoids was 60% - 80% for tumours less than
1cm, 4% - 37% for those between 1cm and 2 cm,
and 2% - 17% for those larger than 2cm [14]. A
series of original research and review papers by
several authors have established the prognostic
importance of the size of the tumour [15,16,17].
The other factors, which may affect prognosis,
include the involvement of the serosa,
mesoappendix or extension to adjacent organs
or peritoneum [13]. Metastasis to distant sites
such as the liver, though quite rare, has also
been reported [18]. In addition, the frequency of
metastasis has been related to tumour sizes
greater than 2 cm and invasion of the
mesoappendix [3,18]. While most authors

consider tumour size to be the major prognostic
factor, Volante et al concluded that the size of
the tumour is actually less important in predicting
the clinical outcome based on their retrospective
multi-institutional analysis of 138 appendiceal
neuroendocrine neoplasms. This group surmised
that adverse outcome was significantly
associated with extramural extension (including
the mesoappendix), well differentiated carcinoma
diagnosis, positive resection margins, but not
with tumour size, mitotic or proliferative indexes
[19].

The tumour in the case reported did not extend
beyond the muscularis propria and there were no
clinical features suggestive of a carcinoid
syndrome. Overall, the case had the indicators of
an appendiceal endocrine neoplasm with a good
prognosis. The surgeon considered a simple
appendectomy as a sufficient treatment.
European Neuroendocrine Tumour Society
(ENETS) consensus guidelines recommends
simple appendectomy for T1 (ENETS) or Tla
(UICC/AJCC) [3]. The finding of a
neuroendocrine tumour in the appendix
represents an instance of a classical medical
serendipity, as most reported cases were
discovered incidentally during microscopy [12].

Tumours more advanced than stage T2
neoplasms may require right hemicolectomy
because of the increased risk of distant

metastasis, lymph node metastasis and long-
term tumour recurrence. Meanwhile, for stage T2
(ENETS) or T1lb (UICC/AJCC) tumours, the
decision on whether a right hemicolectomy will
be performed or not depends on the tumour
stage and size, status of the resection margins,
involvement of the mesoappendix, lymph node
matastasis and  perioperative  risks  [3].
Histological observation of lymphatic and blood
vessel invasion has been noted to be
independent risk factors for Ilymph node
metastasis in colorectal and appendiceal NETs in
a study of 760 neuroendocrine tumours [20]. A
recent review also showed conflicting evidence
on the best management for tumours greater
than 2 cm; however, ENETS advocates right
hemicolectomy for all tumours greater than this
size [21].

4. CONCLUSION

We have presented a rare case of an incidentally
discovered neuroendocrine tumour of the
appendix in a 27 years old female mimicking
acute appendicitis.



Vhriterhire et al.; IIMPCR, 8(3): 1-6, 2016; Article no.lIJMPCR.31523

CONSENT
As per international standard or university
standard written patient consent has been

collected and preserved by the authors.
ETHICAL APPROVAL

Ethical clearance was obtained from the

institution’s research ethics committee.
COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Kim JY, Hong SM. Recent updates on
neuroendocrine tumors from the
gastrointestinal and pancreatobiliary tracts.
Arch Pathol Lab Med. 2016;140:437-
448.

DOI: 10.5858/ arpa.2015-0314-RA

2. Bosman FT, Carneiro F, Hruban R,
Theise ND, eds. WHO classification of
tumours of the digestive system. 4" ed.
Lyon, France: IARC Press; 2010;
47,97,121,133,280.

3. Pape UF, Perren A, Niederle B, Gross D,
Gress T, Costa F, Arnold R, Denecke T,
Plockinger U, Salazar R, Grossman A.
ENETS consensus guidelines for the

management of patients with
neuroendocrine  neoplasms from the
jejuno-ileum and the appendix
including goblet cell carcinomas.

Neuroendocrinology. 2012;95:135-156.

4. Ahmed SA, Makama JG, Mohammed U,
Sanda RB, Shehu SM, Ameh EA.
Epidemiology of appendicitis in Northern
Nigeria: A 10-year review. Sub-Saharan
Afr J Med. 2014;1:185-90.

5. Oguntola AS, Adeoti ML, Oyemolade TA.
Appendicitis: Trends in incidence, age,
sex, and seasonal variations in South-
Western Nigeria. Ann Afr Med. 2010;9:
213-7.

6. Duduyemi BM. Clinicopathological review
of surgically removed appendix in Central
Nigeria. Alexandria Journal of Medicine.
2015;51(3):207-211.

7. Edino ST, Mohammed AZ, Ochicha O,
Anumah M. Appendicitis in Kano, Nigeria:
A 5-year review of pattern, morbidity and

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

mortality. Annals of Afr Med. 2004;3(1):38-
41.

Badmos KB, Komolafe AO, Rotimi O.
Shistosomiasis presenting as acute
appendicitis. East Afr Med J. 2006;83:528-
32.

Adebamowo CA, Akang EE, Ladipo JK,
Ajao OG. Schistosomiasis of the appendix.
BrJ Surg. 1991;78:1219-21.

Tsai SY, Chou YH, Liu CY, Tiu CM, Chiou
HJ, et al. Appendicitis coexisted with an
incidental carcinoid tumor. Chin J Radiol.
2003;28:259-262.

Obendorfer S. Karcinoide tumoren des

dunndarms. Frankfurt Z Pathol 1907;1:
426-429.
Marshall JB, Bodnarchuk G. Carcinoid

tumors of the gut. Our experience over
three decades and review of the literature.
J Clin Gastroenterol. 1993;16:123-9.

Yao JC, Hassan M, Phan A, et al. One
hundred years after ‘carcinoid’:
Epidemiology of and prognostic factors for
neuroendocrine tumors in 35,825 cases in
the United States. J Clin Oncol. 2008;26:
3063-3072.

Deschamps L, Couvelard A. Endocrine
tumors of the appendix. Arch Pathol Lab
Med. 2010;134:871-875.

Thompson GB, van Heerden JA, Martin JK
Jr, Schutt AJ, listrup DM, Carney JA:
Carcinoid tumors of the gastrointestinal
tract: presentation, management, and
prognosis. Surgery. 1985;98:1054—-1063.
Moertel CG, Weiland LH, Nagorney DM,
Dockerty MB. Carcinoid tumor of the
appendix: Treatment and prognosis. N
Engl J Med. 1987;317:1699-1701.

Murray SE, Lloyd RV, Sippel RS, Chen H,
Oltmann SC. Post-operative surveillance
of small appendiceal carcinoid tumors.
American Journal of Surgery. 2014;207(3):
342-345.

DOI: 10.1016/j.amjsurg.2013.08.038
MacGillivray DC, Heaton RB, Rushin
JM. Distant metastasis from a carcinoid
tumour of the appendix less than one
centimetre in size. Surgery. 1992;111(4):
466-71.

Volante M, Daniele L, Asioli S, Cassoni P,
Comino A, et al. Tumor staging but not
grading is associated with adverse clinical
outcome in neuroendocrine tumors of
the appendix: A retrospective clinical
pathologic analysis of 138 cases. Am J
Surg Pathol. 2013;37(4):606-12.

DOI: 10.1097/PAS.0b013e318275d1d7



20.

Vhriterhire et al.; IIMPCR, 8(3): 1-6, 2016; Article no.lIJMPCR.31523

Kojima M, lkeda K, Saito N, et al.
Neuroendocrine tumors of the large
intestine: Clinicopathological features and
predictive factors of Ilymph node
metastasis. Frontiers in Oncology. 2016;
6:173.

21.

DOI: 10.3389/fonc.2016.00173

Connell  JO. Appendiceal carcinoid
tumours: Indications for right
hemicolectomy and appendectomy.

International Surgery Journal. 2016;3(3):
1040-7.

© 2016 Vhriterhire et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/18064




